MaRrcH, 1911.

FORECASTING THE SUPPLY OF WATER FOR THE SUMMER
FROM THE DEPTH OF SNOW.

By ALEXANDER G. MCADIE.

In the “‘Journal of Electricity, Power and Gas,” March
25, 1911, the writer gave a résumé of the work done in
measuring depth of snow at Summit, Placer County, Cal.,
elevation 7,017 feet. The article has attracted so much
attention and is of such general interest, not only to the
engineering profession of the State, but to farmers,
stockmen, and water users of every kind, that it has been
thought advisable to rewrite and enlarge the paper,
bringing the records down to date.

Records of the depths of snow and rain have been
maintained at the point named since 1870 through the
cooperation of the Southern Pacific Railroad Co. and the
Weather Bureau. The station is the highest on the
railroad, the culminating point in the long stretch of
snowsheds, some 40 miles in all, so well known to travelers
on the overland route, between Truckee and Blue
Canyon.

The snow problem is an ever-present one, always diffi-
cult to solve, and much remains to be done regarding
proper methods of determining the water equivalent for
given snow depths. The tables given below, however,
are homogeneous and possess the merit of having been
made at the one site and under one system for a period of
33 years. Within the last two years, owing to fire and
removal of the station, the depth of snow has been meas-
ured at a point about 500 yards west. The data used
since 1907 are the depths reported daily to the Weather
Bureau office in San Krancisco.

In the Monthly Weather Review for June, 1910, there
was ;published an article on ‘“Snowfall records at Sum-
mit,” giving the general facts regarding the records; also
a discussion of the method used by Prof. J. N. Le Conte
in 1908 for determining the mean rate of melting. It
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F16. 1.—Dotted line indicates depth of snow, 1910-11 to April 15, 1911. Solid line in-
dfleatelst average depth, mean of 10 seasons.” A, B, E, F, and G indicate average rate
of melting.

was found that the curves were extremely irregular for
the 11 different seasons considered, up to March 1, but
fairly smooth after that date. Prof. Le Conte obtained
an average curve showing the mean depth of snow on the
ground at Summit. The curve is reproduced (see fig. 1)
and the data for the present season added, as shown by
the dotted line. In many ways the present season, July
1, 1910, to June 30, 1911, is one of the most remarkable
on record. It followed a season when there was less snow
in the mountains than had been known for 40 years. Up
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to January 9, 1911, the present season was phenomenally
dry and the snowfall a negligible quantity. Then there
occurred a rapid change to the other extreme and the snow
fell almost steadily until January 27, when there was
approximately 17 feet on the ground. February was a
month of moderate snowfall, also moderate melting.

The total decrease was only 13 inches. During the
first week in March 90 inches of snow were added. Before

F16. 2.—Model showing seasonal depth of snow.

the middle of the month a total depth of 305 inches was
recorded. Then followed a long period of fair weather,
permitting a rapid and nearly uniform rate of melting,
the depth decreasing at the rate of about 8 inches per
day. It was noticeable, though, that the melting was
less rapid as the depth decreased, although with the
natural increase in the length of the day and the approach
of warmer weather the contrary might have been ex-
pected. Without doubt the packing process plays an
important part and all measurements of depth and of melt-
ing must be corrected for this factor. The writer once
made some approximate measurements of the water con-
tent of snow at the point under discussion. Samples of
snow were taken from the top and the bottom of the snow
bank, which had a depth of about 12 feet. Melting the
samples, it was found that it required about 20 inches of
the loosely packed snow at the top to make 1 inch of
water, while of the more compact, almost slushy snow
at the bottom, it required only 4 inches to make 1 inch of
water.

In the diagram (fig. 1) the dotted lines show the depth
of snow on the ground for the current season to April 15.
The solid line represents the mean depth of snow and the
curve marked ABEFG is the mean rate of melting, from
March 1 to May 26, as determined by Le Conte.

We have also made use of the design (fig. 2) shown for
comparing the actual curve of melting for any given sea-
son with the mean curve, so that we may determine the
probable date of the snow’s disappearance. The design
consists of a wooden base 18 by 7 by 4 inches, with reen-
forced half-inch pieces at suitable intervals. Small
grooves are cut in the base plate and in these are inserted
pieces of bristol cardboard, cut to represent the depth of
the snow. The vertical scale is 40 to 1 and the horizontal
scale approximately an inch and a half to the month. As
there 1s practically no snowfall of importance during
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July, August, and September, the models begin on October
1. March 1 falls about the middle of the design, and we
thus have on the left side of the design the snowfall of
winter, while on the right side we have the snowfall of
the spring months. In the first groove there is inserted a
card showing the mean rate of melting. This can be slid
along in the groove and the rate compared with the profile
of any given year. While this is not strictly the true rate
of melting for the whole year, it affords an approximate
measure of the rate of melting under normal conditions.
Snowstorms are shown by peaks which indicate both the
added deﬁth and the rate of melting in the intervals of
fair weather. At the right side of the frame vertical
strips of cardboard show the total precipitation for the
season and by suitable notches how much of the precipi-
tation was snow. The whole design enables one to
readily compare the depth of snow on the ground at any
given date with the amount during previous seasons.

Summit is an interesting station for snowfall work,
because 86 per cent of the precipitation falls in the form
of snow, and most of the rain falls during July, August,
and September, practically before the snow cover amounts
to anything. It is true that occasionally there will come
a warm rain in January or February, and such a condition
rapidly reduces the depth of snow. The greatest factor,
however, in reducing the depth is probably the wind, and
under certain conditions when the dry surface air moves
rapidly from the northeast the decrease by evaporation
is considerable.

Card profiles can be cut to show the run-off as deter-
mined by stream measurements and these inserted to
show the relation between run-off and melting. Gaug-
ings of the Truckee River have been made by the United
States Reclamation Service for the Truckee-Carson proj-
ect, and as soon as these are available they will be studied
in connection with the snow depths.

By means of the design and the tables we have ven-
tured the statement that the season will be a late one in
the mountains, so far as travel is concerned. The snow
will probably continue in the higher passes until the middle

of July, and there is little likelthood that the snow will be

off the ground at elevations of 6,000 to 7,000 feet before
the middle of June. Also there is every reason for antici-
pating from the present depth of the snow cover an
abundant supply of water lasting well into the fall.
Engineers, farmers, and stockmen may -confidently
expect sufficient water for their purposes throughout the
coming summer.

Total precipitation, including snow, at Summit, Placer County, Cal., for
the years 1870 to 1911.

[Elevation, 7,017 feet.]
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Total precipitation, including snow, at Summit, Placer County, Cal., for
the years 1870 to 1911—Continued.
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Snowfall at Swmmit, Placer County, Cal., for the years 1878 to 1911.
[Elevation, 7,017 feet.]
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Depth of snow on ground, in inches, at Summit, Placer County, Cal.,
. Jor the years 1906 to 1911.

[Records for the year 1906 destroyed by fire Apr. 18, 1906.]
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1 Several feet snow in canyons.
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Depth of snow on ground, in inches, at Summit, Placer County, Cal.,  Depth of snow on ground, in inches, at Summit, Placer C’ounty, C'al.,
Jor the years 1906 to 1911—Continved. Jor the years 1906 to 1911—Continued. . _
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1 Several feet snow in canyons. 2 Baveral feet snow on highest peaks.




